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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The general formula each content of whose of uranium and thorium each content of 
sodium, a potassium, iron, copper, lead, magnesium, manganese, and chlorine is 1 ppm or less, 
and is 1 or less ppb (1): 
[Formula 1] 
PR 1 



R3q- 



R*0 



Si — o 

I 

o 

I 

Si O 

i.- 



R5 



R6 



n 



the inside of a formula, and R1 and R2 — a fluorine atom, a hydrogen atom, and a low-grade 
alkyl group — An alkenyl radical, an aryl group, the low-grade alkyl group by which all the all [ a 
part or ] were permuted by the fluorine atom, The alkenyl radical by which all the all [ a part 
or ] were permuted by the fluorine atom, All the all [ a part or ] may be the aryl groups 
permuted by the fluorine atom, and different species are [ it may be of the same kind, or ] 
sufficient. Or R3, R4, R5, and R6 They are a hydrogen atom, a low-grade alkyl group, or the low- 
grade alkyl group by which all the all [ a part or ] were permuted by the fluorine atom. It is the 
manufacture approach of high grade silicone ladder polymer expressed, congener — even when 
-- different species — ****** — n — the natural number of 5-10000 — being shown — (a) A 
kind or two sorts or more of organosilane compounds are dissolved in an organic solvent, (b) b 
[ the process which hydrolyzes using ultrapure water and obtains a prepolymer, and ] The 
process which washes the obtained prepolymer with ultrapure water, And the manufacture 
approach of the high grade silicone ladder polymer characterized by having the process which is 
made to dissolve the prepolymer which carried out (c) washing in an organic solvent, and is 
heated under un-existing [ of a catalyst ]. 

[Claim 2] An organosilane compound is general formula (2):R7SiOR8OR9OR10 (R7). A fluorine 
atom, hydrogen atom, low-grade alkyl group, and alkenyl radical, an aryl group, The alkenyl 
radical by which the low-grade alkyl groups by which all the all [ a part or ] were permuted by 
the fluorine atom, and all the all [ a part or ] were permuted by the fluorine atom, All the all [ a 
part or ] are the aryl groups permuted by the fluorine atom. R8, R9, and R10 Or a hydrogen 
atom, a low-grade alkyl group, or the low-grade alkyl group by which all the all [ a part or ] were 
permuted by the fluorine atom — it is — congener — even when — different species — 
****** ~" the manufacture approach of the high grade silicone ladder polymer according to 
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claim 1 which is the organotrialkoxysilane compound expressed. 

[Claim 3] An organosilane compound is general formula (3):R1 1SiCI3 (R1 1). A fluorine atom, 
hydrogen atom, low-grade alkyl group, and alkenyl radical, an aryl group, The alkenyl radical by 
which the low-grade alkyl groups by which all the all [ a part or ] were permuted by the fluorine 
atom, and all the all [ a part or ] were permuted by the fluorine atom, or the aryl group by which 
all the all [ a part or ] were permuted by the fluorine atom — it is — the manufacture approach 
of the high grade silicone ladder polymer according to claim 1 which is the ORGANO 
trichlorosilane compound expressed. 

[Claim 4] The general formula each content of whose of uranium and thorium each content of 
sodium, a potassium, iron, copper, lead, magnesium, manganese, and chlorine is 1 ppm or less, 
and is 1 or less ppb (1): 
[Formula 2] 
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the inside of a formula, and R1 and R2 — a fluorine atom, a hydrogen atom, and a low-grade 
alkyl group — An alkenyl radical, an aryl group, the low-grade alkyl group by which all the all [ a 
part or ] were permuted by the fluorine atom, The alkenyl radical by which all the all [ a part 
or ] were permuted by the fluorine atom, Ali the all [ a part or ] may be the aryl groups 
permuted by the fluorine atom, and different species are [ it may be of the same kind, or ] 
sufficient. Or R3, R4, R5, and R6 They are a hydrogen atom, a low-grade alkyl group, or the low- 
grade alkyl group by which all the all [ a part or ] were permuted by the fluorine atom. It is the 
manufacture approach of high grade silicone ladder polymer expressed, congener — even when 
— different species — ****** — n — the natural number of 5-10000 — being shown — (a) A 
kind or two sorts or more of organosilane compounds are dissolved in an organic solvent. The 
manufacture approach of the high grade silicone ladder polymer characterized by having the 
process which is made to dissolve the process which hydrolyzes using ultrapure water and 
obtains a prepolymer, and the (c) prepolymer in an organic solvent, and is heated under un- 
existing [ of a catalyst ]. 

[Claim 5] An organosilane compound is general formula (2):R7SiOR8OR9OR10 (R7). A fluorine 
atom, hydrogen atom, low-grade alkyl group, and alkenyl radical, an aryl group, The alkenyl 
radical by which the low-grade alkyl groups by which all the all [ a part or ] were permuted by 
the fluorine atom, and all the all [ a part or ] were permuted by the fluorine atom, All the all [ a 
part or ] are the aryl groups permuted by the fluorine atom. R8, R9, and R10 Or a hydrogen 
atom, a low-grade alkyl group, or the low-grade alkyl group by which all the all [ a part or ] were 
permuted by the fluorine — it is — congener — even when — different species — ****** — 
the manufacture approach of the high grade silicone ladder polymer according to claim 4 which 
is the organotrialkoxysilane compound expressed. 

[Claim 6] An organosilane compound is general formula (3):R1 1SiCI3 (R1 1). A fluorine atom, 
hydrogen atom, low-grade alkyl group, and alkenyl radical, an aryl group, The alkenyl radical by 
which the low-grade alkyl groups by which all the all [ a part or ] were permuted by the fluorine 
atom, and all the all [ a part or ] were permuted by the fluorine atom, or the aryl group by which 
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all the all [ a part or ] were permuted by the fluorine atom — it is — the manufacture approach 
of the high grade silicone ladder polymer according to claim 4 which is the ORGANO 
trichlorosilane compound expressed. 

[Claim 7] The manufacture approach of high grade silicone ladder polymer according to claim 1, 
2, 3, 4, 5, or 6 of having the process which uses as powder the high grade silicone ladder 
polymer furthermore (d) Obtained, and carries out mixed churning with a poor solvent. 
[Claim 8] The manufacture approach of high grade silicone ladder polymer according to claim 1, 
2, 3, 4, 5, or 6 of having the process refined by letting the organic solvent solution of the high 
grade silicone ladder polymer furthermore (d) Obtained pass to an impurity stripper. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of high grade 
silicone ladder polymer This invention relates to the manufacture approach of the high grade 
silicone ladder polymer which can be suitably used as protective coats, such as a semi- 
conductor, an interlayer insulation film, etc. in more detail. 
[0002] 

[Description of the Prior Art] From the former, silicone ladder polymer originates in this 
molecular structure, is excellent in thermal resistance, electric insulation, and chemical 
resistance, and is used as protective coats, such as electronic parts or a semiconductor device, 
and a charge of interlayer insulation film material. The conventional manufacture approach of 
this silicone ladder polymer is proposed by reference (JP,60-1 24943,A). the conventional 
manufacture approach — first — the inside of an organic solvent solution — TORIE — an ibis 
— a silane is hydrolyzed, a polymerization is carried out under the back reduced pressure, an 
end is embellished with dimethyl chlorosilicane, an organic solvent refines, and silicone ladder 
polymer is obtained. 
[0003] 

[Problem(s) to be Solved by the Invention] However, even if silicone ladder polymer is obtained 
by the above conventional manufacture approaches, a lot of impurities and by-products are 
contained in the manufactured silicone ladder polymer. This is because it was manufactured on 
the conditions from which an impurity, such as the purification after end qualification being 
inadequate, or performing the reaction after hydrolysis at the elevated temperature of 35 
degrees C, and a by-product are hard to be removed. Moreover, the molecular weight of the 
manufactured silicone ladder polymer remained or less in 100,000, and thick-film formation was 
difficult. 
[0004] 

[Means for Solving the Problem] general formula (1):[0005 each content of whose of uranium 
and thorium each content of sodium, a potassium, iron, copper, lead, magnesium, manganese, 
and chlorine of this invention is 1 ppm or less, and is 1 or less ppb — ] 
[Formula 3] 
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[0006] the inside of a formula, and R1 and R2 — a fluorine atom, a hydrogen atom, and a low- 
grade alkyl group — An alkenyl radical, an aryl group, the low-grade alkyl group by which all the 
all [ a part or ] were permuted by the fluorine atom, The alkenyl radical by which all the all [ a 
part or ] were permuted by the fluorine atom, All the all [ a part or ] may be the aryl groups 
permuted by the fluorine atom, and different species are [ it may be of the same kind, or ] 
sufficient. Or R3, R4, R5, and R6 They are a hydrogen atom, a low-grade alkyl group, or the low- 
grade alkyl group by which all the all [ a part or ] were permuted by the fluorine atom. It is the 
manufacture approach of high grade silicone ladder polymer expressed, congener — even when 

— different species — ****** — n — the natural number of 5-10000 — being shown — (a) A 
kind or two sorts or more of organosilane compounds are dissolved in an organic solvent, (b) b 

[ the process which hydrolyzes using ultrapure water and obtains a prepolymer, and ] The 
process which washes the obtained prepolymer with ultrapure water, And the manufacture 
approach of the high grade silicone ladder polymer characterized by having the process which is 
made to dissolve the prepolymer which carried out (c) washing in an organic solvent, and is 
heated under un-existing [ of a catalyst ] (claim 1), An organosilane compound is general 
formula (2):R7SiOR8OR9OR10 (R7). A fluorine atom, hydrogen atom, low-grade alkyl group, and 
alkenyl radical, an aryl group. The alkenyl radical by which the low-grade alkyl groups by which 
all the all [ a part or ] were permuted by the fluorine atom, and all the all [ a part or ] were 
permuted by the fluorine atom, All the all [ a part or ] are the aryl groups permuted by the 
fluorine atom. R8, R9, and R10 Or a hydrogen atom, a low-grade alkyl group, Or all the all [ a 
part or ] are the low-grade alkyl groups permuted by the fluorine atom, congener — even when 

— different species — ****** — the manufacture approach (claim 2) of the high grade silicone 

ladder polymer according to claim 1 which is the organotrialkoxysilane compound expressed — 

An organosilane compound is general formula (3):R11SiCI3 (R11). A fluorine atom, hydrogen 

atom, low-grade alkyl group, and alkenyl radical, an aryl group, The alkenyl radical by which the 

low-grade alkyl groups by which all the all [ a part or ] were permuted by the fluorine atom, and 

all the all [ a part or ] were permuted by the fluorine atom, or the aryl group by which all the all 

[ a part or ] were permuted by the fluorine atom — it is — the manufacture approach (claim 3) 

of the high grade silicone ladder polymer according to claim 1 which is the ORGANO 

trichlorosilane compound expressed — general formula (1):[0007 each content of whose of 

uranium and thorium each content of sodium, a potassium, iron, copper, lead, magnesium, 

manganese, and chlorine is 1 ppm or less, and is 1 or less ppb — ] 

[Formula 4] 
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[0008] the inside of a formula, and R1 and R2 — a fluorine atom, a hydrogen atom, and a low- 
grade alkyl group — An alkenyl radical, an aryl group, the low-grade alkyl group by which all the 
all [ a part or ] were permuted by the fluorine atom, The alkenyl radical by which all the all [ a 
part or ] were permuted by the fluorine atom, All the all [ a part or ] may be the aryl groups 
permuted by the fluorine atom, and different species are [ it may be of the same kind, or ] 
sufficient. Or R3, R4, R5, and R6 They are a hydrogen atom, a low-grade alkyl group, or the low- 
grade alkyl group by which all the all [ a part or ] were permuted by the fluorine atom. It is the 
manufacture approach of high grade silicone ladder polymer expressed, congener — even when 
— different species — ****** — n — the natural number of 5-10000 — being shown — (a) A 
kind or two sorts or more of organosilane compounds are dissolved in an organic solvent. The 
process which hydrolyzes using ultrapure water and obtains a prepolymer, and the prepolymer 
(c) Obtained are dissolved in an organic solvent. The manufacture approach of the high grade 
silicone ladder polymer characterized by having the process heated under un-existing [ of a 
catalyst ] (claim 4), An organosilane compound is general formula (2):R7SiOR8OR9OR10 (R7). A 
fluorine atom, hydrogen atom, low-grade alkyl group, and alkenyl radical, an aryl group. The 
alkenyl radical by which the low-grade alkyl groups by which all the all [ a part or ] were 
permuted by the fluorine atom, and all the all [ a part or ] were permuted by the fluorine atom, 
All the all [ a part or ] are the aryl groups permuted by the fluorine atom. R8 f R9, and R10 Or a 
hydrogen atom, a low-grade alkyl group, Or all the all [ a part or ] are the low-grade alkyl groups 
permuted by the fluorine, congener — even when — different species — ****** — the 
manufacture approach (claim 5) of the high grade silicone ladder polymer according to claim 4 
which is the organotrialkoxysilane compound expressed — An organosilane compound is general 
formula (3):R1 1SiCI3 (R1 1). A fluorine atom, hydrogen atom, low-grade alkyl group, and alkenyl 
radical, an aryl group, The alkenyl radical by which the low-grade alkyl groups by which all the 
all [ a part or ] were permuted by the fluorine atom, and all the all [ a part or ] were permuted 
by the fluorine atom, or the aryl group by which all the all [ a part or ] were permuted by the 
fluorine atom — it is — the manufacture approach (claim 6) of the high grade silicone ladder 
polymer according to claim 4 which is the ORGANO trichlorosilane compound expressed — The 
high grade silicone ladder polymer furthermore (d) Obtained is used as powder. The manufacture 
approach of high grade silicone ladder polymer according to claim 1, 2, 3, 4, 5, or 6 of having the 
process refined by carrying out mixed churning with a poor solvent (claim 7), And it is 
concerned with the manufacture approach (claim 8) of high grade silicone ladder polymer 
according to claim 1, 2, 3, 4, 5, or 6 of having the process refined by letting the organic solvent 
solution of the high grade silicone ladder polymer (d) Obtained further pass to an impurity 
stripper. 
[0009] 

[Embodiment of the Invention] This invention is explained further below at a detail. 
[0010] Each content of sodium, a potassium, iron, copper, lead, magnesium, manganese, and 
chlorine is 1 or less pm, and this invention is concerned with the manufacture approach of high 
grade silicone ladder polymer expressed with the general formula (1) each content of whose of 
uranium and thorium is 1 or less ppb. 

[001 1] R1 and R2 are the alkenyl radical by which a fluorine atom, hydrogen atom, low-grade 
alkyl group, and alkenyl radical, aryl groups, the low-grade alkyl groups by which all the all [ a 
part or ] were permuted by the fluorine atom, and all the all [ a part or ] were permuted by the 
fluorine atom, or the aryl group by which all the all [ a part or ] were permuted by the fluorine 
atom among a general formula (1). R1 and R2 — congener — even when — different species — 
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****** — every — R1 and every — R2 — congener — even when — different species are 
sufficient. 

[0012] As a low-grade alkyl group, a carbon number can give a PUCHIRU radical etc. to the 
alkyl group of 1-7, and a concrete target to a methyl group, an ethyl group, n-propyl group, an 
iso-propyl group, n-butyl, iso-butyl, t-butyl, n-pentyl radical, n-hexyl group, and n- for example. 
As an alkenyl radical, a carbon number can give a vinyl group, an allyl group, 2-butenyl group, 1- 
pentenyl radical, 2-pentenyl radical, 3-pentenyl radical, a 1-en-n-hexyl group, a 2-en-n-hexyl 
group, a 3-en-n-hexyl group, a 4-en-n-hexyl group, 2-phenyl vinyl group, 3-phenyl allyl group, 
etc. to the alkenyl radical of 2-5, and a concrete target, for example. As an aryl group, a phenyl 
group etc. can be raised, for example. 

[0013] As an alkyl group by which all the all [ a part or ] were permuted by the fluorine atom, a 
mono-fluoro methyl group, difluoromethyl group, a trifluoromethyl radical, a pentafluoro ethyl 
group, a heptafluoro propyl group, 3-trifluoro methylpropyl radical, etc. can be raised, for 
example. As an alkenyl radical by which all the all [ a part or ] were permuted by the fluorine 
atom, a trifluoro vinyl group, a pentafluoro allyl group, a heptafluoro propynyl radical, etc. can be 
raised, for example. As an aryl group by which all the all [ a part or ] were permuted by the 
fluorine atom, 4-fluoro phenyl group, 3-trifluoro methylphenyl radical, 4-trifluoro methylphenyl 
radical, etc. can be raised, for example. 

[0014] R3, R4, R5, and R6 are a hydrogen atom, a low-grade alkyl group, or the low-grade alkyl 
group by which all the all [ a part or ] were permuted by the fluorine atom among a general 
formula (1). R3, R4, R5, and R6 may be of the same kind, or different species are sufficient as 
them. As a low-grade alkyl group, a carbon number can give a methyl group, an ethyl group, n- 
propyl group, an iso-propyl group, n-butyl, iso-butyl, t-butyl, n-pentyl radical, n-hexyl group, n- 
heptyl radical, etc. to the alkyl group of 1-7, and a concrete target, for example. As an alkyl 
group by which all the all [ a part or ] were permuted by the fluorine atom, a mono-fluoro 
methyl group, difluoromethyl group, a trifluoromethyl radical, a pentafluoro ethyl group, a 
heptafluoro propyl group, 3-trifluoro methylpropyl radical, etc. can be raised, for example. 
[0015] the inside of a general formula (1), and n — 5-10000 — the natural number of 5-5000 is 
shown preferably. 

[0016] The silicone ladder polymer expressed with a general formula (1) can dissolve a 
prepolymer in an organic solvent, and can be manufactured by heating under un-existing [ of a 
catalyst ]. After ultrapure water washes a prepolymer, it can be made to be able to dissolve in 
an organic solvent and can also manufacture by heating under un-existing [ of a catalyst ]. 
[0017] A prepolymer can have the structure where n is 5-600, in a general formula (1). 
[0018] (a) Process : the manufacture silicone ladder prepolymer of a prepolymer can dissolve a 
kind or two sorts or more of organosilane compounds in an organic solvent, and can 
manufacture them by hydrolyzing using ultrapure water. It is desirable to perform hydrolysis 
under cooling. A silicone ladder prepolymer can be manufactured using the approach of a 
publication to JP,6-56998,A, JP,6-248083,A, JP,8-245792,A, JP,1 1-292971, A, etc. 
[0019] As an organosilane compound, the organotrialkoxysilane compound expressed with 
general formula (2):R7SiOR8OR9OR10 can be used, for example. R7 is the alkenyl radical by 
which a fluorine atom, hydrogen atom, low-grade alkyl group, and alkenyl radical, aryl groups, the 
low-grade alkyl groups by which all the all [ a part or ] were permuted by the fluorine atom, and 
all the all [ a part or ] were permuted by the fluorine atom, and the aryl group by which all the 
all [ a part or ] were permuted by the fluorine atom among a general formula (2). 
[0020] As a low-grade alkyl group, a carbon number can give a methyl group, an ethyl group, n- 
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propyl group, an iso-propyl group, n-butyl, iso-butyl, t-butyl, n-pentyl radical, n-hexyl group, n- 
heptyl radical, etc. to the alkyl group of 1-7, and a concrete target, for example. As an alkenyl 
radical, a carbon number can give a vinyl group, an allyl group, 2-butenyl group, 1-pentenyl 
radical, 2-pentenyl radical, 3-pentenyl radical, a 1-en-n-hexyl group, a 2-en-n-hexyl group, a 
3-en-n-hexyl group, a 4-en-n-hexyl group, 2-phenyl vinyl group, 3-phenyl allyl group, etc. to 
the alkenyl radical of 2-5, and a concrete target, for example. As an aryl group, a phenyl group 
etc. can be raised, for example. 

[0021] As an alkyl group by which all the all [ a part or ] were permuted by the fluorine atom, a 
mono-fluoro methyl group, difluoromethyl group, a trifluoromethyi radical, a pentafluoro ethyl 
group, a heptafluoro propyl group, 3-trifluoro methylpropyl radical, etc. can be raised, for 
example. As an alkenyl radical by which all the all [ a part or ] were permuted by the fluorine 
atom, a trifluoro vinyl group, a pentafluoro allyl group, a heptafluoro propynyl radical, etc. can be 
raised, for example. As an aryl group by which all the all [ a part or ] were permuted by the 
fluorine atom, 4-fluoro phenyl group, 3-trifluoro methylphenyl radical, 4-trifluoro methylphenyl 
radical, etc. can be raised, for example. 

[0022] R8, R9, and R10 are a hydrogen atom, a low-grade alkyl group, or the low-grade alkyl 
group by which all the all [ a part or ] were permuted by the fluorine atom among a general 
formula (2). R8, R9, and R10 may be of the same kind, or different species are sufficient as 
them. 

[0023] As a low-grade alkyl group, a carbon number can give a methyl group, an ethyl group, n- 
propyl group, an iso-propyl group, n-butyl, iso-butyl, t-butyl, n-pentyl radical, n-hexyl group, n- 
heptyl radical, etc. to the alkyl group of 1-7, and a concrete target, for example. As an alkyl 
group by which all the all [ a part or ] were permuted by the fluorine atom, a mono-fluoro 
methyl group, difluoromethyl group, a trifluoromethyi radical, a pentafluoro ethyl group, a 
heptafluoro propyl group, 3-trifluoro methylpropyl radical, etc. can be raised, for example. 
[0024] As for the organotrialkoxysilane compound expressed with a general formula (2), it is 
desirable to use what was beforehand distilled and refined in the nitrogen air current under 
reduced pressure. 

[0025] As an organotrialkoxysilane compound expressed with a general formula (2) For example, 
fluoro trimethoxysilane, fluoro triethoxysilane, A fluoro tripropoxy silane, trifluoromethyi 
trimethoxysilane, Trifluoromethyi triethoxysilane, a trifluoromethyi tripropoxy silane, 3- 
trifluoromethyl propyltrimethoxysilane, 3-trifluoro methylpropyl triethoxysilane, 3-trifluoromethyl 
propyl tripropoxy silane, 3-trifluoromethyl phenyltrimethoxysilane, 3-trifluoromethyl 
phenyltriethoxysilane, 3-trifluoromethyl phenyl tripropoxy silane, Phenyltrimethoxysilane, 
phenyltriethoxysilane, a phenyl tripropoxy silane, 2-phenyl vinyltrimetoxysilane, 2-phenyl 
vinyltriethoxysilane, 2-phenyl vinyl tripropoxy silane, 3-phenyl allyl compound trimethoxysilane, 
3-phenyl allyl compound triethoxysilane, 3-phenyl allyl compound tripropoxy silane, 
Trimethoxysilane, triethoxysilane, a tripropoxy silane, Vinyltrimetoxysilane, vinyltriethoxysilane, a 
vinyl tripropoxy silane, Allyl compound trimethoxysilane, allyl compound triethoxysilane, an allyl 
compound tripropoxy silane, Methyl trimetoxysilane, methyl triethoxysilane, a methyl tripropoxy 
silane, Although ethyltrimethoxysilane, ethyltriethoxysilane, an ethyl tripropoxy silane, n- 
propyltrimethoxysilane, n-propyl triethoxysilane, n-propyl tripropoxy silane, etc. are raised, they 
are not these things limited to seeing. 

[0026] As an organosilane compound, the trichlorosilane compound expressed with general 
formula (3):R1 1SiCI3 can be used, for example. R1 1 shows the alkenyl radical by which a fluorine 
atom, hydrogen atom, low-grade alkyl group, and alkenyl radical, aryl groups, the low-grade alkyl 
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groups by which ail the all [ a part or ] were permuted by the fluorine atom, and all the all [ a 
part or ] were permuted by the fluorine atom, or the aryl group by which all the all [ a part or ] 
were permuted by the fluorine atom among a general formula (3). 

[0027] As a low-grade alkyl group, a carbon number can give a methyl group, an ethyl group, n- 
propyl group, an iso-propyl group, n-butyl, iso-butyl, t-butyl, n-pentyl radical, n-hexyl group, n- 
heptyl radical, etc. to the alkyl group of 1-7, and a concrete target, for example. As an alkenyl 
radical, a carbon number can give a vinyl group, an allyl group, 2-butenyl group, 1-pentenyl 
radical, 2-pentenyl radical, 3-pentenyl radical, a 1-en-n-hexyl group, a 2-en-n-hexyl group, a 
3-en-n-hexyl group, a 4-en-n-hexyl group, 2-phenyl vinyl group, 3-phenyl allyl group, etc. to 
the alkenyl radical of 2-5, and a concrete target, for example. As an aryl group, a phenyl group 
etc. can be raised, for example. 

[0028] As an alkyl group by which all the all [ a part or ] were permuted by the fluorine atom, a 
mono-fluoro methyl group, difluoromethyl group, a trifluoromethyl radical, a pentafluoro ethyl 
group, a heptafluoro propyl group, 3-trifluoro methylpropyl radical, etc. can be raised, for 
example. As an alkenyl radical by which all the all [ a part or ] were permuted by the fluorine 
atom, a trifluoro vinyl group, a pentafluoro allyl group, a heptafluoro propynyl radical, etc. can be 
raised, for example. As an aryl group by which all the all [ a part or ] were permuted by the 
fluorine atom, 4-fluoro phenyl group, 3-trifluoro methylphenyl radical, 4-trifluoro methylphenyl 
radical, etc. can be raised, for example. 

[0029] As for the trichlorosilane compound expressed with a general formula (3), it is desirable 
to use what was beforehand distilled and refined in the nitrogen air current under reduced 
pressure. Since it hydrolyzes easily and the trichlorosilane compound expressed with the 
refined general formula (3) generates a hydrogen chloride with the moisture in air, it is desirable 
to deal with it, as it does not put into the air containing moisture. 

[0030] As an organotrialkoxysilane compound expressed with a general formula (3) For example, 
fluoro trichlorosilane, trifluoromethyl trichlorosilane, 3-trifluoro methylpropyl trichlorosilane, 3- 
trifluoro methylphenyl trichlorosilane, Phenyl trichlorosilane, 2-phenyl vinyl trichlorosilane, 
Although 3-phenyl allyltrichlorosilane, trimethoxysilane, trichlorosilane, vinyl trichlorosilane, 
allyltrichlorosilane, methyltrichlorosilane, ethyl trichlorosilane, n-propyl trichlorosilane, etc. are 
raised They are not these things limited to seeing. 

[0031] First, an organosilane compound is dissolved in an organic solvent. As an organic solvent 
in which an organosilane compound is dissolved, the organic solvent of the non-drainage system 
which the hydrolyzate of an organosilane compound dissolves can be used. As an organic 
solvent in which an organosilane compound is dissolved, alcohol, such as ester, such as 
aromatic hydrocarbon, such as the ether, such as ketones, such as methyl isobutyl ketone and 
a methyl ethyl ketone, diethylether, and isopropyl ether, a xylene, toluene, and benzene, methyl 
acetate, ethyl acetate, and butyl acetate, methyl alcohol, ethyl alcohol, propyl alcohol, and butyl 
alcohol, etc. can be raised, for example. As an organic solvent in which an organosilane 
compound is dissolved, the high grade chemical for electronic industry (EL grade) is desirable. 
An organic solvent is independent in one sort, or two or more sorts can be mixed and used for 
it. 

[0032] The organosilane compound which dissolved in the organic solvent next is hydrolyzed 
using ultrapure water. It is desirable to perform hydrolysis of an organosilane compound under 
cooling. 40 degrees C [ -30 degrees C - ] of hydrolysis can be preferably made into -20 
degrees C - 30 degrees C, for example. The ultrapure water dropped when the temperature of 
hydrolysis was low solidifies, there is an inclination for hydrolysis not to advance effectively, if 
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high, a reaction will become uneven and the obtained compound will tend to become insoluble to 
an organic solvent. 

[0033] An organosilane compound can be hydrolyzed by dropping the ultrapure water containing 
ultrapure water or a hydrogen chloride at the organic solvent solution of an organosilane 
compound. It is effective in case the compound expressed especially with a general formula (2) 
is hydrolyzed. As ultrapure water, the specific resistance except an impurity can use the pure 
water of 16 or more M omega-cm as much as possible. The pure water which contains the 
hydrogen chloride (EL grade) of the 0.01-0.23-mol section to the one mol section of 
organosilane compounds as ultrapure water containing the hydrogen chloride which can be used 
for hydrolysis of an organosilane compound can be used. After ultrapure water finishes being 
dropped, in order to complete a hydrolysis reaction, it is desirable to continue churning for 
further 1 to 5 hours. 

[0034] Reaction mixture divides after reaction termination into two-layer [ of an organic solvent 
layer and a water layer ]. For example, the organic solvent layer containing a prepolymer is 
recoverable by removing a lower layer water layer using a separating funnel etc. 
[0035] A prepolymer is recoverable in the condition of having dissolved in the organic solvent, 
and distills off a solvent and can collect them as liquefied or powder. 

[0036] (b) Process : the organic solvent layer (prepolymer) by which washing recovery of the 
prepolymer was carried out can be washed using ultrapure water if needed. After reaction 
termination, when performing washing, this invention is not limited by this washing approach, and 
can adopt well-known various approaches. 

[0037] For example, after mixing with the ultrapure water of 1 00 to 500 part by volume 
preferably and agitating or shaking 50 to 1000 part by volume as opposed to organic solvent 
layer 100 part by volume, a prepolymer can be washed by the approach of taking out an organic 
solvent layer (prepolymer). When adopting this washing approach, the chlorine ions including the 
sodium ion in a prepolymer and potassium ion generated so much can be easily removed by 
repeating actuation of this washing 3 times or more, and performing it. The prepolymer obtained 
has ladder mold structure and it is considered to be because for an impurity not to be easily 
incorporated by intramolecular that these impurities are removed. 

[0038] (c) Process : the silicone ladder polymer of this invention can be manufactured by 
making it dissolve in an organic solvent and heating the dehydration condensation prepolymer of 
a prepolymer. In this invention, silicone ladder polymer is manufactured by heating under un- 
existing [ of the catalyst used with the conventional technique ]. As a catalyst used with the 
conventional technique, hydroxides, such as a sodium hydroxide, a potassium hydroxide, and 
cesium hydroxide, etc. can be given to a nucleophilic reagent and a concrete target, for example. 
[0039] When this invention person experimented, and the thin film formed by the silicone ladder 
polymer compounded by the conventional manufacture approach was heated, there was a case 
where white smoke arose, but even if it heated the thin film formed by the silicone ladder 
polymer compounded by the manufacture approach of this invention, it did not produce white 
smoke. Therefore, according to this invention, in a semi-conductor process, the large 
improvement in dependability is expectable. 

[0040] After hydrolysis reaction termination, when not performing washing ((b) process) of a 
prepolymer, after removing a water layer and distilling off a solvent, it can be made to be able to 
dissolve in an organic solvent further, and can heat. After hydrolysis reaction termination, when 
performing washing ((b) process) of a prepolymer, it can be made to be able to dissolve in an 
organic solvent and liquefied or the prepolymer collected as powder can be heated. The organic 
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solvent in which the prepolymer was dissolved can be moved and heated in the flask made from 
quartz glass equipped with for example, the rabble made of a fluororesin, the reflux condenser, 
and the Dean Stark trap. 

[0041] As an organic solvent in which a prepolymer is dissolved, alcohol, such as ester, such as 
aromatic hydrocarbon, such as the ether, such as ketones, such as methyl isobutyl ketone and 
a methyl ethyl ketone, diethylether, and isopropyl ether, a xylene, toluene, and benzene, methyl 
acetate, ethyl acetate, and butyl acetate, methyl alcohol, ethyl alcohol, propyl alcohol, and butyl 
alcohol, etc. is raised, for example. As an organic solvent in which a prepolymer is dissolved, the 
high grade chemical for electronic industry (EL grade) is desirable. An organic solvent is 
independent in one sort, or can mix and use two or more sorts. 

[0042] As for whenever [ stoving temperature ], it is desirable to consider as 40-200 degrees C, 
and it is [ that what is necessary is just 40 degrees C or more ] more desirable to consider as 
50-150 degrees C. A dehydration condensation reaction may not advance that whenever 
[ stoving temperature ] is less than 40 degrees C, and if whenever [ stoving temperature ] is 
high, a reaction will become uneven and the obtained compound will tend to become insoluble to 
an organic solvent. 

[0043] Even if it carries out a long duration reaction, as for heating time, it is desirable that it is 
0.5 - 20 hours from the point that molecular weight may seldom become large but 
stereoregularity may collapse rather, and it is [ that what is necessary is just 0.5 hours or 
more ] more desirable that it is 1 - 10 hours. Similarly a dehydration condensation reaction may 
not advance that it is less than 0.5 hours. The silicone ladder polymer polymerization degree (n) 
is indicated to be in this way by said general formula (1) which are 5-10000 is obtained. The 
polymerization degree (n) of the silicone ladder polymer obtained by choosing suitably the 
temperature and time amount of the class of solvent, the amount used, and a condensation 
reaction can be adjusted. 

[0044] (d) Process : when the impurity contains with the minute amount in the purification 
silicone ladder polymer of silicone ladder polymer, it can refine by the following approaches. 
First, the solid is dried when silicone ladder polymer is recoverable as a solid. Moreover, silicone 
ladder polymer unrecoverable as a solid distills off all the all [ some or ], they are gradually 
dropped at a poor solvent, are deposited as a solid, and it carries out them a ** exception, and 
dries the solid. 

[0045] Next a mortar etc. is used, a solid is ground and it is made powder. As grinding 
equipment, if a solid can be ground, it can use without a limit especially. The silicone ladder 
polymer used as powder next is added and agitated to a poor solvent. Solids are collected after 
it and it is made to dry. A solid is ground using a mortar etc. and actuation added and agitated 
to a poor solvent is performed once or more. Purity can be made good by making [ many ] the 
count of this actuation. 

[0046] Moreover, silicone ladder polymer can be refined by the approach of using for example, 
an impurity stripper. When the silicone ladder polymer expressed with a general formula (1) is 
dissolving in the organic solvent completely, silicone ladder polymer can be refined by letting 
the organic solvent solution pass to an impurity stripper. As an impurity stripper, an ion 
exchanger can be used, for example. Purity can be made good by making [ many ] the count of 
this actuation. Silicone ladder polymer is recoverable by distilling off an organic solvent after it. 
[0047] Moreover, an ion exchanger may be made to mix into the organic solvent solution of a 
silicone ladder prepolymer, and an impurity may be removed by stirring. This process can be 
performed after the time of heating, or heating, after considering after neutralization or as the 
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organic solvent solution after neutralization. Furthermore, any process may be used together 
how many times among the four above-mentioned process. 

[0048] If silicone ladder polymer is analyzed by infrared spectroscopy, the absorption peak by 
which this polymer belongs to the unsymmetrical stretching vibration of Si-O-Si which shows 
that it has ladder mold structure will be observed by 1 135cm-1 and 1045cm-1. It can check 
that the polymer obtained is silicone ladder polymer by these absorption peaks. 
[0049] 

[Example] Although the manufacture approach of the high grade silicone ladder polymer of this 
invention is further explained to a detail based on an example, this invention is not limited only 
to this example. 

[0050] The organosilane compound (various alkoxysilane and trichlorosilanes) shown in the 
examples 1-4 (a) operation sheet 1 was distilled under the reduced pressure nitrogen air 
current. The solution blended with the loadings which show the organic solvent of an 
organosilane compound and EL grade in Table 1 was moved to 4 opening flask of 2L which 
attached the tap funnel, the thermometer and the rabble, and it cooled to the temperature 
(hydrolysis temperature) shown in Table 1. The ultrapure water of the amount shown in Table 1 
under cooling and churning was dropped gradually. Generation of heat at this time performed 
this dropping over 0.5 - 2 hours not much violently. Churning was continued after dropping 
termination for 2 hours, and the hydrolysis reaction was completed. 

[0051] (c) The prepolymer solution with which ** was obtained was gently moved and put on 
the separating funnel, and it was made to separate into two-layer. The lower layer water layer 
was removed and the organic layers containing a prepolymer were collected. The prepolymer 
was dissolved in the organic solvent shown in Table 1 after it, and it heated. 
[0052] (d) After having added the refined tetrahydrofuran, fully agitating and considering as a 
solution so that an organic solvent may be distilled off and a polymer quantitative formula may 
serve as concentration shown in Table 2 after cooling radiationally the process predetermined 
reaction solution which carried out time amount heating, it was dropped at the poor solvent of 
an amount 10 times, and the settlings of silicone ladder polymer were collected. Silicone ladder 
polymer was used as powder with the mortar, and it agitated by next adding to a poor solvent. 
The solids of silicone ladder polymer were collected after it. This actuation was repeated twice 
and silicone ladder polymer was obtained. 

[0053] The organosilane compound (various alkoxysilane and trichlorosilanes) shown in the 
examples 5-8 (a) operation sheet 1 was distilled under the reduced pressure nitrogen air 
current. The solution blended with the loadings which show the organic solvent of an 
organosilane compound and EL grade in Table 1 was moved to 4 opening flask of 2L which 
attached the tap funnel, the thermometer, and the rabble, and it cooled to the temperature 
(hydrolysis temperature) shown in Table 1 . The ultrapure water of the amount shown in Table 1 
under cooling and churning was dropped gradually. Generation of heat at this time performed 
this dropping over 0.5 - 2 hours not much violently. Churning was continued after dropping 
termination for 2 hours, and the hydrolysis reaction was completed. 

[0054] (c) The prepolymer solution with which ** was obtained was gently moved and put on 
the separating funnel, and it was made to separate into two-layer. The lower layer water layer 
was removed and the organic layers containing a prepolymer were collected. The prepolymer 
was dissolved in the organic solvent shown in Table 1 after it, and it heated. 
[0055] (d) It let it pass to the ion exchanger after cooling radiationally the process 
predetermined reaction solution (organic solvent solution of silicone ladder polymer) which 
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carried out time amount heating. This actuation was repeated twice and silicone ladder polymer 
was obtained. 

[0056] After repeating the actuation which adds the ultrapure water of this organic layer and 
this volume, and shakes and washes it in the organic layer containing the prepolymer which 
removed and collected the lower layer water layers of the prepolymer solution made to divide 
into 9-122 layers of examples 5 times ((b) process), the prepolymer was dissolved in the organic 
solvent shown in Table 1, and silicone ladder polymer obtained as having heated and also being 
the same as that of examples 1-4. 

[0057] After repeating the actuation which adds the ultrapure water of this organic layer and 
this volume, and shakes and washes it in the organic layer containing the prepolymer which 
removed and collected the lower layer water layers of the prepolymer solution made to divide 
into 13-162 layers of examples 5 times ((b) process), the prepolymer was dissolved in the 
organic solvent shown in Table 1, and silicone ladder polymer obtained as having heated and 
also being the same as that of examples 5-8. 
[0058] 
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[0059] the structure of each silicone ladder polymer obtained in the <identification> examples 
1-16 — infrared spectroscopy (the Jasco Corp. make — ) lot number: — when FT/IR-1 1 1 mold 
investigated, the double peak of siloxane association with the 1 100cm-1 neighborhood was seen 
O'ournal OBU polymer science (1963 annual publications) — ) 83 pages of CM thing for which 
each of these polymers has the structure expressed with a general formula (1) were checked 
from things. 

[0060] the weight average molecular weight of the silicone ladder polymer obtained in the 
<evaluation> examples 1-16 — gel permeation chromatography (the Jasco Corp. make — ) It 
measures by TRI-ROTAR- Each concentration of sodium ion, potassium ion, iron ion, a copper 
ion, and lead ion Lot number : with atomic-absorption-analysis equipment (the Shimadzu Corp. 
make, lot number:IC-500) Chlorine ion concentration was analyzed by the ion chromatography 
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analysis apparatus (horizontal Kahoku a dragon the product made from Electrical machinery, lot 
number:IC- 500), and the spectrophotofluorometer (the Hitachi, Ltd. make, lot number:MPF-4) 
analyzed each concentration of the uranium of a radioactive element, and thorium. 
[0061] Each content of the weight average molecular weight of the obtained silicone ladder 
polymer and sodium, a potassium, and chlorine is shown in Table 2. Each of each contents of 
the iron of the obtained silicone ladder polymer, copper, lead, magnesium, and manganese was 
0.8 ppm or less, and each of each contents of uranium and thorium was 1 or less ppb. This 
result shows that the obtained silicone ladder polymer is a high grade. 

[0062] When the high grade silicone ladder polymer dissolved in the high grade silicone ladder 
polymer and the anisole which were obtained was saved at 25 degrees C, one-year or more 
viscosity was fixed. 

[0063] When applying and carrying out heat curing of the anisole solution of the obtained high 

grade silicone ladder polymer to Si substrate, the good film was obtained without producing a 

pinhole. 

[0064] 
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[0065] The organosilane compound (various trialkoxysilane trichlorosilanes) which it considers 
as the loadings and hydrolysis temperature which are shown in one to example of comparison 4 
table 3, and also is shown in Table 3 like examples 1-16 was hydrolyzed. In the examples 1 and 
3 of a comparison, hydrolysis temperature solidified the ultrapure water low and dropped with - 
50 degrees C, and a hydrolysis reaction did not advance, but molecular weight was very small. 
Moreover, in the examples 2 and 4 of a comparison, as highly [ hydrolysis temperature ] as 70 
degrees C, since reaction concentration was high, gelation took place in the middle of the 
reaction. 
[0066] 
[Table 3] 
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[0067] 

[Effect of the Invention] According to the manufacture approach (claims 1 and 4) of the silicone 
ladder polymer of this invention, the silicone ladder polymer which can manufacture the silicone 
ladder polymer of a high grade easily extremely, and is obtained is good in viscosity stability, and 
from the ability of the good film to be formed on Si substrate, it can be used suitable for the 
surface protective coat of a semi-conductor, an interlayer insulation film, etc., therefore can 
contribute to the improvement in dependability of a semiconductor device. 
[0068] According to the manufacture approach (claims 2, 3, 5, and 6) of the silicone ladder 
polymer of this invention, the good high grade silicone ladder polymer of stereoregularity can be 
obtained. 

[0069] According to the manufacture approach (claims 7 and 8) of the silicone ladder polymer of 
this invention, the silicone ladder polymer of a high grade can be manufactured especially easily 
and simply extremely. 
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m^m7 ) zhic (d) »6*ifciwK5/y 3-> 

1 . 2. 3. 4. 5£fc»:6£ft©AiK 
C89JJ018 ] S 6«c ( d ) »6ftfclB»6Si' 'J =•-> 
citcj:-»rflttir*3Si**-rilt*3Hi. 2. 3. 
©!«£;£&. 

[»W©B*BfclJMin 20 

[0 00 1 ] 

i^#&£©fi!flUK. JHIMMMIfci'iOT 
[0002] 

». c©#^*s«:jtsHOTWjiM*. mm 
&mm> ip B i«sif^ibtft,^nTt,^ 0 c© 

(^P3BS6 0- 1 2 494 3^&«) (dBlfSgSttTO 

s„ S£*©ssiS*ffi-e«. *r««Si«»**"chyx 

h*i^>£flD*#)i?U -5-©©*32&JET-eS^3t!\ 

bti/'J n->^^-^y-7-^f€.. 
[0 00 3 ] 

[$mifiMikis&*>t-?2>wm] isfrhUtfh. aula© 

J: ^ ?cf *©^g* SK J; ►) -> V 3 - > 7 * V v- 40 

tm ztitc t hx mtkz ntcis v n- > ^ y 

v-Ktt, £«©^»^HJ£J5^*«***iTl,».&. C 
fft©ElE* 3 5 'Ci t> ^WfirtTtt 5 ftf^tttt^BJ* 

[0 0 0 4] 
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4 

*y^A. ft. ft IS. V^*^A, v>^>fcj;0* 
JS«©&^WS# 1 P P mJMT-C* 9 . «J ^ >*J cfcO' h 
^A©^!* 1 p p bOTt&S-SSS ( 1 ) : 
[0 00 5] 

- ri n 

r 3 o-|-s I — o-|-r5 
I 

o 



r4o-|- S i 

I 

R2 



R6 



n 



[00 0 6] (sScf. R'fcitfR'tt, 7?jRIl-?-. * 
*3SM^©-gP & L < «:£-C# 7 KJK?tc8ft 3 

&-?-C. leja-r-^>M«t"bJ:< . R\ R\ R 5 *sJ;£>* 
R 6 tt. (g«tTJU+;u» t s/cii. 7K.mm* 

*>m-c$>-D-c, piar*>sarfej:< > n«5~io 
oocxD&mm&m?) ■c*t3sn-si«iKg^y=i-> 
7^-#y v-©^jS^r*or, (a)-i3sfc» 

r. eM**fflc^rtti7f<7>)Sb'C7'b^y-7-?:»^i 
n. (b) f#e»n/c^u^yv-5:effi*«:j;fpj5fe^f 
511, fcitf (c) i5t#Ufc7-u^y7-*WtS^ 
«c*»s-er. M^©^ffiT-cjn«iT-sx^*wr-5 
c i <t r &i**6g-> y =j - > 9 y- ^ y v -©«{ 

(2) : 

R'S i OR'OR'OR 10 

)\,>r-)i,m, ry-Jba. tMRm-^©— gp*>t<«^r 

s. * /c « . *mm.* <o-ui> v < \t±x ifiv -j w^rt- 
tcfg^^n/cry-^s-c*o, r*. R'fc-to'R 

2) . ^^*V->7><t^, -fttaSO) : 
R 11 S i C 1 3 

7'J-JH, ★tRJS-?©— 8P«> L < 



icmfe StltcTV- 6 ) X-mt> 3 ft h * )\s13J 

y?A. #y^A. IB. IS. v^i^SA, v># 
>*s J:i>'^©S$«S*s l p p mfelTT* «3 . $ 5 > 
fccfcO' h -5 l P p b «TT*S-«5S 

(1) : 

[0 00 7] 

[ffc4] 

r r' 

R 3o4-S i — 0-I-R5 

I 

O 
I 

R 4o 4- S i O-l-R 6 



n 



[0008] (sot. R'fciWtt, * 

0 < «±-T3&S7 ? jRJJK^ tcMftSftfc 
«7;i-+^S. tKsRJI-?©— SBfc L < ti^-ctfs? 

gpfe o < wr^-ras? „ mm.+icm&ZfttcT y -.aa-c 
*o-C. |Bj«r4>ma-C*>J:< . R 3 , R* . R s *sJ:0* 

<D—fflt> L < **M^CCHft3ft/dgfft7Jl' 
+juS-c$>or. |sj«Tfcgirc*><fc<> n»5~~10 
ooooiis^t) tgb5iiMig->'j3-> 

=y y ?-©HjS*ffi-CS,ot. ( a ) -ff 

r. jH#fi**fflt»rfti*»)BL'C^'U'sj<y 

ft. fccfco' <c) ft^ftfc^nKu^-^wasatcft 

(2) : 

R 7 S i OR'OR'OR 10 

(R'li, *JRW?\ fi^T^+^S. T 

Jl>>rx;Ua. TV -JIM. AMM^D— g|J 0< tt£T 

a. *yttt. *^*©-Wfco<tt±-c#7*jRiijc* 
ccK»3ftfcry-Ji'»T*«3. R". R 9 *?J;f>'R 

— §B*> 0 < «^r*J7 ?*fCg}&3ftfcfg«T;l<*.»ua 

> h V7JU3*2'S'^Mt^TNfe*i1l#*4iBtt©* 

5) , rMrtfy^XteftiP. — fl£5£(3) : 
R 11 S i C 1 , 



(4) 2 0 0 1 - 2 8 8 2 6 7 

6 

jU^-jua. ry-JU*. **M^©— $M>L< 
Kg^^ft/cTy-^S-T^-S) r*ftSftS^JU*V 

tc (d) m htitcusmmzsv^-i'? 

g£W-f-5»fff5l?IBl . 2. 3. 4. 5gfctt6ieig©flS 

y a-> 9 y v-©$?j»#ffi (fM?jf 

7) , fcfctHC, (d) f#6ft/cH5Ss6^>y a- 

-rcitcj:o-cfliss-r-5x«*wrs»*5Si. 2, 
3. 4. 5*/cW6iets©i«*$s^y3->5'^-!i<y 

[0009] 

[»9J©30I©JI2*] «TK#»B*3fcKlBfflKIBi!II 

20 -r-2). 

[ooio] ^- h y "5 a. * y a. is. 

iB. IS. v^^^A. -7>*'>*5cfcO*lg^©SSWi 
*5 1 p mtTFT* 0.^7 ^fci^* h y ■? A©S$Wfi 
*U p p b«T-C*|,Hia;S ( 1 ) -C*b3ftSl«»K 

[ooi l ] ( l ) R l *sJ:r>*R'«. 7 

MT-w-SPfeb < «^t*^ y^M^^cSJ^^ftfcr y 
-;b«r-S>^ 0 R 1 <hR l W|a]a-C^Ma-Cfe<t< , -SR 

1 *j j: o'S r 1 « mmrc hmmv t> <t i> . 

[00 1 2] <S^TJU*^«i 0"C». fctx.«, j^* 
^Ail~7©TJU+JU*. *<*W{C«, J?>1&, xf 
n-T'ot'JH, i so-^Dt^I, n-y^- 

40 2-5©t^-;us. m^W^ctt. t'-ji,a. ry;u 
a. 2-77--;ua. i --<>f--jua, 2-^>f-- 

^a. 3 -^>-r^Jba, 1 n -^+i^;ua. 

2 -x>- n --^+>-;L-S. 3 -x>-n -^1^)1 
a. 4-i>-n-M^JH, 2 - 7i;*t';)l/ 

a. 3 - 7^-->ur y;i/a&i'^*if sci*sr#?>. 
ry-;ua<tur«. fciiu*. ^x^-^a^i'^^tf 

[0 0 1 3 3 **^ : f©-Sl 7 *> u < *J7 » 

(CgffeSftfcTJU+JUai fci^.«. 

50 tD^ifjH, y7^tayf;H, hy^Jl/^-Dy^ 



(5) 

7 

;i>g, 3 - h y :7;u*P^?;U7"Pb\iugft£*£&tf-2> 

ci*s-c^5„ t> b < as? i. mm. 

y>i*ut:'~)\>g. '<>^7;i'tP7 i ;jH. 

a 7" a ex ;i>g£c £'£ £> if h c £ j&s-c £ ?K*M 
^-©— SP4> b < lt±Xfty ymj&^cmtkZtltcT V - 
)VmtVXlt. tctZ.lt. 3 

7^7>*xjt/g&££W£C£an?£.5>. 10 
COO 1 4] -®5£ (1) R 3 . R\ R'fcJrtfR 6 

». ^r^+^s> ttcit. *mm*<D- 

$ii> o< it±x&y •?mm-*ic&Wk2ntci&mT)i'*)i 

g-C&-5>. R\ R\ R'fcJ^R'tt. lelil-e&gliT' 

1 ~7©T->U*;Ug. *#fcHCtt. x^;U 
tt. n-7'PkVUg, i so-^nfjH, n-t/^JU 

g. n-^+iwl'g* n-^7>;Ug&££&tf£C£ 
#T££„ < «£T#:7 ^sSJJlWHC 20 

mik$titcr)i^)mti,xit. tctz.it. 

g. ^>$7;^oxf;H, •^^^^Jl/^n^'DbVL- 
g. 3 - h 'J7Wd^W7'ci fc\rt>gfr<!:£*tf£t 
•£„ 

[0 0 1 5] — «W < 1) «f. n«5~l 0 00 0. Jf? 

0 0 0©@#&fc£^T. 
[0016] ( 1 ) t^bjn^>V3->7$" 

[0017] 7"u^>;v-«, tctz.it. — «w ( 1 ) 
cc*j<,>-cn#5~6 o o r-£>£mji£*rr-£>c 

[0018] (a) 1M : 'J ^-©l^ 

>; a - > 7 # - ^ u * y v - « . — « £ tc it r. «feJ± 

ifflC^fll^llWiCiKi-jTKIfSCi^t* 40 

->-7^-7'UrH , ;v-« 1 /cixti. #P3¥6-5 6 

9 9 8^&#B. &n¥6 - 2 4 8 0 8 3^<2r«. 

8 - 24 5 79 2-^&**J J:^»M¥ 1 1 -29 2 9 7 

tf> — $SC(2) : R'S iOR'OR'OR ,t Tib3 
ti-5*^*V h 'J7;l/3t-»7>jt^B41l>SCi 
**-C**. -)KSC (2) fli, R'B. 7 7 1^, *3R 50 
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^^•©-spfc l< it±x&y vmm*icm.w&2titc{B, 

-?&cg&3 ttfcT;l^x^g. 7k3tJIT©-SI$k L- < « 
[0020] ffiifST-rt^JUgi LtB, fcifctf. 

«cWi~7©TJU*^a. Attffnai, y^ug. x=f- 
;ug. n - 7'P fJl/S. i s o - 7'n e;ug. n - 
;l/g. i so-^H, t-7>;l/g % n— ^>^;U 
g. n-'-^i^Ug. n-^:7>^g&£-?:£>tf£C<!: 

*i-c^-2>. T^^xji/Siurii. tctz.it. m.9m.& 

2~5©T;Hrx;l,g > m#tMClZ. fx.iUg v T'J)l> 
S, 2-^7--^S. 1 --Of-x-iUg, 2 -^>^x 
;Ug, 3 -^O-y-xil/g, 1 -x>- n — ^+i^JHt. 
2 - x. > - n - ^+ i^^S. 3 - -X > - n - >»u 
S. 4 -x>- n -•^+->;bS 1 2-7*-;l/t-;l/ 

[0021] tK^m^©— §c*> u < 
icm&z titer )i*)i>Mt LXit. tct*.\i. *=sy)\> 

^>$7Wox^H, ^7 , *7;l't07'D t" 
ji'S. 3 - h <) y )1*uj nvv'ufjiMtelz&ibtfZ 
C t % . Tkfg/gfT-©— SB fcKl^t^'; 

y)\,*u\z=->\>&. ^ozvjitar'))^. ^y'%y 
;l/^07'a tx;l/«& £?r*)Cf -5> C i #T'£ -S„ tK^M 

-?-©— SP4> i/ < 9 mm.*icm.&2 titer >j - 

JV&tUXiZ. tctZ.U. 4-7Wti7x-;H, 3 
-f'j7Wa^W7i-jH, 4 - h <) y 

[0022] i-«5£ (2) R'. R'*JJ:O*R ,0 «. 

l.< te±x&y vmm.+tcw&ztitcimrjvirfrMx 

R*. R'fcJrO'R^tt. |5]S-rfcPS-Cfe<fc^„ 

[o o 2 3 ] i&mrfrdffrmtLxa. tctz.it. mm 
Wfii—KDrfr*)^. mfoxjfciz. ji^-jvm. x^ 

)1>M. n - y'n tVl-S. i so-T'D t\rt/g v n - t^^ 1 
;Ug, iso-Wl, t-T - ?^*. n-^>^Jl/ 
S. n-^+i^JUg. n -•^.7'5 L JUgJ^<ir^rS)lf SCi 

pyfjH, y7;Wn^ ^Ji'g^ h 'J7Way ^ju 
g. ^<>^r7-iu^-ox^-;ug, ^7'$ ^ju^-p^'P t'Jl/ 
g, 3 - h 'J7;U^-p^^jI/^'p t;Ug&£"£&tf £C 

[0 0 24] — ^ (2) xmt>Ztl2>*)lrts hUT 

*rS£S l* -cms U /c *»©*fflC » 4 C t )5sjf * b I ». 



C6) 

9 

[0 02 5 ] —«55 (2) h'JT 
)la Crisis ^yit^Wt LTtt. /ciA(l 7WDh 

^pF'jya#+^>7>, b V 7)l*uJ b 

h 'J 7 il/ 1 D ^ h y 7*P 7 3-h 

^Wa^^aejb h y ^ 3-h 

y tV!/ h U x h^>>^>, 3 - h 

*)y foXUM^fr-fuVfrb y :/P#^>i^>, 3- 
bVyfrtuJT-fry *~&bVJ b*rzs^y>. 3- io 
F'j7Wn^^7*^;Vhyxh+^>7> 4 3- 
h y 7;^ny f;b7 F V 7'p^ s >^7 > 4 7 
x-ii/hy^h+v^^y, 7x-;i/hyxh+^>7 
7x^Fy7'P^^>7X 2-7*^;^ 
^h'jy h+^>^7>, 2-7xx;l,t'^h »JxF + 
f>>"7>, 2-7x^;bt^i/Fy7'a^t^>7>, 
3 -7 *x;bT V Jl- h U-rf h+>->v>. 3-?*x;l/ 

ry;bh 'jxKv^x 3 -7*~)iT V)i b l )y' 

p3j<*S^>5>, hy^h+^>7>, h yxh^yy 

h y 7'n^^^7>, t*x;u h y ^ h*>->^ 20 
> x trx;i, b y x h+^>-7>. tf-jbhyT'P^^ 
7y^hy^h+^>7> 4 ry^hyxh^ 
e>->^>, 7y;bFy7*p#t^>7>, s&frbvs 

b^isisyls. j**JI> b y J. yf^h'J 

F'JxK^>7>, x^hy7'P^^>7>, n 
-:/utvi/ h y y h + >->^>, n-^Pfji/hyxF 

[0 02 6] t^V^7><t^i /cix 30 

a.-HMSCO) :R n sici 3 ti^n^hy^ 

PDi/7>ft^»*fflWCi#t*5. HKSC (3) 
(D-gpfe u < it±xifiy v mm*ics&2 titer )i>f~ 

[0 02 7 ]fi»7;W84Lm /ciitl 
»#1^7©7WJH, *<*WCC«, x^ AO 

n - 7*P fJl/S, i s o - :7*n t';l/S, n - 

i s o-7 , ^;n, t~y^)vm. n--^>^^ 

#T*4„ 7^7-x;l/i4Lt«, fciilt K9Rtt3»s 

2 — 5(3DT^^-;i/S. e^ii/S, ryju 

S v 2 ~ yf-^^S, 1 ~-<y"r^)im. 2 — ^>t~^- 
^S, 3 --K>~r^;l/S, 1 -x>- n 
2 -x>- n --\^->;L/g, 3 - x>- n --^+>-;l/ 
4 -x>- n + 2 -^xx^t'^b 

3-7xx;l/ryjUS3&:i'**tfSC<b^r*4. 50 
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7y-;HiLt(t fc£;Ui, 7xx;H&t'?:itf 

[0 02 8] *^M^<D— SP4> L < tt^Ttf? *3BK^ 

tP^f;bS, ^7;Wpy^H, hy7;WP^f 
;U^ V >^Zs%y )l*ux-?)l2&^ ^7 , ^^7;^tP7 , Dt , 
3- h y 7;^py 

htcTfrtr l>r:iX* tctfLUZ* by 
^ju^nt*^;us, -^>£ 7WP7 yjutt, ^y'$y 
;^ p 7'p fx;H& 5 C t t ^ e **JJR 

T-O— SBfc 0 < tt*r**:7 y*JRT-«:JBft3nfcT y - 
JimtLXiZ* /tix.tf, 4-7W07^JH 4 3 
-hy7Jl/^ayf;l/7xx;H, 4-F'J7Jl/tpy 

[0 02 9] — MA (3) t*b?n^hy7PP^7 
(3) rflfeStiS h y^PP^7>ft^lt 

[0030] (3) r«bsnit;^hy7 

'J^PPi/7> 4 h'j7WP^^Fy7PPy7 

> v 3 - b y 7^tu^ t^^^u tvu h y ^pp^>7 

3-Fy7WP^W7xx;bhy>;pD>>7 
> % y ji^Jlb 'J^nay^y, 2 -7xxji/t'xji/ h 

y^pp^7>, 3-7xxji/7y^hy^pp^>7 

hy^F+^>7>, Fy^PPy7>, b'x;l/h 

y^naty^> x 7'J^h y ^pa^^y, y^;uhy 

^PDV7> ( x^;l/h'J 7PP^>7>, n-^'PfcVl/ 

h y ^ppi/7>fti'^*tf ens^, c*i6<d*k:ir 
[0031] $-r, *&jjs^^z;it^*mmmit 

CD^rh>. yX^ibx-fik 77Pt'Jl/X-fW 
^CDx-^;!/, +iyU>, h;Ux>, ^>^>^i'CD7? 
#lSK{fc*3R. ftMx^ii/, m$&?)\>K 

i'tDx^f^, ^^;i/7i^-;k xt^^t^^— 

[0032] ^wtemmmmicmmistc*>itf;isyy 



n 

<b^ft*ffl#fi**fflir»t:tti*«-)B-r4. tfortsf^i' 

*#ASB. fc£*.tf-3 0'C~4 0'C. £?$0<B-2 
t,>£, SrrofciSMfckJWBHL. HD*»»3WW[|K:Jtff 

[0 033 ] *;u#v >*bi^©*r«£;f$*8?§jf i£> 

tcfc-aT. *;i^Vi^>{b£#5£^*#)irr£ct:# 
r#S„ £<fc-«5£ (2) -Cftfodti^b^k^AMc 

*£IS9l&UfcJ:bJ86ia*l 6MQ • cmtli©S*l:ffl 
t» £ C £ #t"C* 4. * forts ls{\^M<DW*.5tMK- 

«. ^jux/y^^Xb^J l^i'SPK^fur o. oi- 

0. 2 3 *;UgP©&{ b*J8 (E Litis- F) ^WT-S 
Ss6*£m>£C£#-C£.2>. @^**?rFL-^x./d^ 
B. «I*«>jBRj6*3SISr4fc«E>«:. 3 6K1~5BSIH 

[0 034] &Ic3&7f£«. SJ£««W«^fi«li<k*B 
©2JI(C#**-S. fc£*.«. #jKiI^-&££flH>TT 
Jl©;WB*l**Tac£tC<fco"C» 7 - U* v-£^t? 

[0 03 6] (b) Ig: :/U*'Jv-©3fc?» 

ffij**1r& *«W«*»*»SiJfe*#ffitc «t -» -CIS 

£#-?£*. 

[0 03 7 ] fc£*«> WtftfgJSlI 1 0 O^fiSPK^O 
r. fc£*.B5 0-100 O^ffigP. Hf4K«100 
-5 0 OgSa3©f@i|s6*£i!£U fcBJS£ 5 L/ 

spu *>&gs(cro»)i&< ££#-?#&„ cne>o^F« 

[0 03 8 ] ( c ) II : 7'U# V Z^2M*Mjk 
WfiTTttli 1 5 C i «: J: o t , ^';:n->7 



(7) #S2 00 1 -2 8826 7 

12 

mtLTte. tctz.it. mmm. *M^t 

^hD'i'A, *®Hb#ll^A. *^{b-fe>"5A^:£"©7k 
[0 03 9 ] *H^HilfciC5, S£*©iSJS^ 

[0040] ta^mmscMT^ v v 

((b) xe) *ffsctotti»»^B. u ?§ 

©8fc# ((b) Xffi) «rtfft5»^B. WRSfct*©* 

[0 04 1 ] ^UJl«y v-*«»3*S««iSJi£LT: 
B. /c£tU£ ^^JU-fV^;U-!r ^?Ml/X=i^U 

j.— f\>l/&£*©x— -rJl-, +>-U>. h^x>, ^c>-fe* 

>«:ir©*B«aJisffc*«. wm**fo. mmx-*fo. » 

Wtf?-fol£iZ<DX-?iy-fo. y^foTfo^—fo. 3.2-foT 
y'a\^foTfo=i—fo. •ff-foTfo^ — foteH 
(DTfo^-foteZifi&Vfhm. 7 U 
30 tS^iMil/tiJ. m^X*ffll«*Eg*a D D (ELy 
U- F) * 5 »* fttttigfgtt 1 i**S!-C*fcB2 

[0 042] ttUNkUKU. 4 0 •CJ£Lh'r*ti«J: < . 4 
0-200 , Cit5Ci»Sb< 1 50-1 50-Ci 
f -5C£*sj:<9»* LC»„ 1smU&& 4 0 "C^jiU'C* S 

aKj&WL^iSJteWW— ittO . ft 6tift:fl:6tH2* 

[0043] UMM«II». 0 . 5 «H«JUU:-C**i«J: 

0. 5~2 0WHffl-C*SCi*J»*l/<. l-10B$fifl 
t*5CiWWiU\ 0. 5B#p H ^*?g-C*.i>£. 

orf^g (n) ^5-1 00 0 0 ■c*5KrfB— IKS 

( i ) -c^3ti4-> 'j 3->7 ^-^ 'j v-r<i 6n 

>7^-d<'Jv-©m^JK (n) *M8ET*C£ai-CSf 
50 S. 



(8) 

13 

[0 044] (d) Ig: S/';3->7^'J?-g) 

mm 

ft T t > 4 lifelTO^ft tC iot flWJ-T s c <h 

W 4 u r 0 jfc-c £ * <- »s/ y a - > * * - * y v - » mm 

i©g©-gBfcl<tt£T£g£L, «««K:tft^{c8rF 

s-e-s, 10 
[0 04 5] oar{c»L*&£*ffli»r@?t5«i*»»Lr 

[0047]*^ i"j3->7^-^l/#U'7-©f 30 

«M^feo<jtaijisatT«c5c43&i'c*s. sett, jjr 

[0 04 8] ->y3->^#-#y-7-£#^#j£T 

tsi-o-s i©3^flmiMcM3ti*lMg£ 
1 3 5 cm-'i 1 04 5 c nrHctlfiJ;? ft&„ 

f#6ft£ # w-tfiis y 3 -> 5 y v-r * s c 40 

So 

[0 04 9] 

( ] *»ig©16Kft£' y ^ - > 7 y - # y v- cd 

[0 0 5 0 ] 11*6011 -4 
(a) Ig 
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fit, anc^ffiis (j«i*»JWfiBE) (c^jpb/c 

&»fe«J:a t !WrFt?& 1 KS*-r«©fitt**|ft* JcSTF 
Lfc„ C ©££©&!&«& 3: 9 8* 0< fc< . C©?ST£ 
0. 5~2«m*>Wrfffto*:. «T»7». 2i$ram 

[005 1 ] (c)Ig 
[005 2] ( d ) x.m 

ItsKW 2 (CTjrTii&g 4 S «fc ^ 

xmmtLtcoa. i of&*©«80*K:arFu t/ya 

->5^-^y-7-CDZt^?:|5lJRt?c 0 o#-{c. «J* 

it, j»ff*fTi&ofc. -e©©*>. >"j3->7^-# 

Uv-OHJ|5!Bi*@jRL&. c©»fe*2@t!l»>jE0T 
■/'J3->7^'JV- £f#/c 0 

[005 3 ] 

(a) Iff 

•7 >*s «t h y 9 d p $^ » *w&wmMy~zw& 

it tt*j=t vnmmzm Dffwc2L©4on77^n^ 
fir, aujcsvrsis <io*$Mw&is) tc^Pb/c. 

^iPfc-ct^'tK^T^^ 1 (c^-r*©®^**^* tciST 
C©i#©^«**i3S!l[l<^<. C©ST?: 

o. s~~2mm&vxnrj:-?tc„ mrfmj'ik, 2mmm 
[0054] ( c ) xm 

nztitcy-uxv^-mmzftwim^cfeu. §tit 
^(c^u^y v-sj6»3*r. tinmutc. 

[0055] ( d ) IS 

miEvmrmm. l tc%.imm < ^> y a - > ^ * y v 

c©a^* 2 b^ t) £ vx ^ y a - > 5 y -sj< y v-* 
f#fc„ 

[0 0 5 6 ] 31*1099-1 2 

Oillfc©^ ((b) Iff) . «l«cwT««8««::r 
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[0057] mrnwi 3-1 6 
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* DiML/c©% ( (b) IS) . *1CC^TW«S»«CC^ 

u#y^~*«JSS-e-c\ tttf»L/ca*«n«W5 — 8 

[0 0 5 8 ] 



mm 



ttwr+iVr\y 

FA-xy 
*&vy 



ft 

(ml) 



950 



1250 hJxh*5^V 
1050 Vtom¥9> 



800 
800 

1250 

800 

900 

950 
1050 It' 
1200 
1250 
900 

1000 

900 
800 



Mb) 



c'W'xh^y^y 

h!/77U;*u;<f /V7 
hyx^-»7^ 

*X/VWxJ*v->7> 
3-hl)7**n;tf/V7*n 



t'xAi!JxHhy>'7>' 

7xx^^DPy7V 

7^PFgxM-^>7v 

7A^Ph!)xH-»7>' 
^/V^x^^ 



ft (g) 

<a)/(b) 



30/70 
50/100 
100/100 
75/75 
85/85 

120/60 

100/30 

50/50 

100/0 
75/75 
100/50 
50/50 
25/75 



100/100 -20 



50/50 
75/25 



CC) 



-10 
15 
10 
0 
20 

-10 

0 

10 

15 
10 
0 
-10 
0 



(ml) 



150 
120 
180 
160 
180 

200 

150 

200 

150 
140 
150 
100 
180 

150 

140 
200 



0.01 
0.02 

0 

0 
0.08 

0.23 

0 



0.08 
0.1 

0 

0 
0.12 

0.23 

0 
0 



M f& 0k # 



tfMWfMrYy 
**/vy 

tf/vWfMVy 
tfMWfMvy 

&uy 

tffrWfwyy 
h/wxy 

tfnyyfMrhy 
tw/rfrtvy 



112 
116 
130 
116 
116 

77 

116 

130 

116 
135 
116 
110 
116 

77 

116 
135 



5 
2 
3 
5 
10 

5 

8 

8 

10 

5 
8 
8 

10 



[0059] <iHtfE>HJ6#J i-i6 rsehfcs^ y 

(t*) m. d°p# : FT/ I R- 1 1 IS) tSB^fciC 
5, 1 1 0 Ocm-^Slcs/att^O^^ 

( 1 9 6 3¥flJ) , C - 1 8 3^-^) C<t£>£>, 

cn^<D^y v-ttcirnt>— «sr (i) t^sn^ 
«js**-r s c t tfimt £ n/c 0 
[0060] <ma>w&Mi~~i 6-c»e>nfc^y^ 

TR I -R0TAR-) r»JSU th^A^^> v 

#: IC-50 0) t\ **^*>«K4-f*>^P^ 
IC-5 0 0) T\ SfcWttTcJRO^^^iC/h 'J »5A 
MPF-4) r^#fL/c d 



[0 0 6 1 ] t#6n/oy n->^y-#y v-coms 
f(D§^WMa2^^t 0 ffe»nfc^ i J3->7^ 

*j«fcCf h y C^nfe 1 p p b«Tt 

[0 0 6 2] ff^KKKi/ »; li 

*ji»r-v- Mcmm $ tt^iiBNK^ >; a - > 9 

^'J^*2 5TOtffiSUciC6, l^P«±«at*s 

[0 06 3] »6*ifc?BB«fl[^y 3->?y-#« 
40 ©T-y-^*«*S i«RCClMiL. (RWbSttfct 
f>*-Jl/**i;SC<!:a:<ft»35:il*s»6n 

/Co 

[0064] 
[«2 3 
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17 18 

m. 2 



#^ 






*«W£*T*(ppm) 


Na 


K 


Ci 


i 


8 


35000 


0. 95 


0. 85 


0. 85 


2 


10 


25600 


0. 89 


0. 86 


0. 82 


3 


12 


12900 


0. 68 


0. 79 


0. 91 


4 


10 


50000 


0. 79 


0. 74 


0. 92 


5 


— 


21000 


0. 84 


0. 76 


0. 79 


6 


— 


31200 


0. 9 


0. 95 


0. 77 


7 





20000 


0. 81 


0. 92 


0. 74 


8 





9500 


0. 79 


0. 69 


0. 94 


9 


10 


61200 


0. 75 


0. 77 


0. 85 


10 


11 


53100 


0. 81 


0. 75 


0. 86 


11 


8 


42500 


0. 88 


0. 82 


0. 79 


12 


10 


10500 


0. 69 


0. 86 


" 0, 73 


13 




39600 


0. 91 


0. 89 


0. 78 


14 




12000 


0. 85 


0. 82 


0. 86 


15 




75100 


0. 84 


0. 81 


0. 84 


16 




20200 


0. 77 


0. 93 


0. 82 



[0 0 6 5 ] mmi-4r 

si 3 tc^TBB^sfc j: vma&mum. t*& a* at. m 
*#«kbs** - 5 o °c t & < . mr o tcmmmmm l * 



20* xm^mm^tm^-r. «w#*>«>-c^s*»-» 

It. *fcJfc«W2*iJ:CM-C«:. jP*»»iWS»J 7 0 *C 

[0066] 
[*3] 











m m 


& 

(ml) 


« Mb) 


SHb) 


ft (g) 
(a) /(b) 


mm 

CC) 


mm* 

(ml) 


mum 


1 

2 
3 
4 




900 
100 
850 
150 






100/50 
100/100 
75/25 
100/50 


-55 
70 

-55 
70 


200 
180 
220 
180 


0. 15 
0. 1 

0 

0 



[0 06 7 ] 

©5/ y n - > -5 # y v - *§s«:»i6-*- £ c <t #r 

JEttKfcHTjSUffT. S iaHK±{c^»tt*t*iiRJ!i-r* 



[0 06 8 ] *$BW©5<"J3 — >5#-#y ^-CD^jS 
(l»*3S2. 3. 5fcJ:0*6) KiftfcS. AfHWN 

tt©6Wtt*«iss/ y n->7 y ?-^ci 
[006 9 ] *«w©^y 3->7^-sj<yv-©$*® 

<«*JB7*5«fc£Jt8) «cj:n«. i< (c#t)26TliS 



(11) 
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7P> h^-^<Dig£# 

C72)|%W^ HP F 43035 BA12 CA01K CA132 CA162 

*MSPWHEA<Drt— TS2S3# H EB02 U03 LB20 

S««*S^1±rt 5F058 M03 AC03 AF04 AH02 AH03 

BA06 BB07 BF46 BJ02 B303 



